Involvement of thioredoxin reductase 1 in the regulation of redox balance and viability of rheumatoid synovial cells.
Rheumatoid arthritis (RA), a chronic and systemic disease of unknown etiology, is characterized by hyperplasia of synovial cells, which ultimately lead to the destruction of cartilage and bone. To elucidate the molecular mechanisms that lead to RA, we analyzed synovial cells established from patients with RA by oligonucleotide microarrays. Gene expression profiles clearly suggested that oxidative stress is enhanced in RA synovial cells, which was confirmed by measuring cellular levels of reactive oxygen species. One of the highly up-regulated proteins in RA synovial cells was thioredoxin reductase 1 (TRXR1), a protein that plays an important role in antioxidant defense system. Subsequent analysis demonstrated that TRXR1 suppresses hydrogen peroxide and inhibits apoptosis of RA synovial cells. Thus, our results reveal a novel pathophysiologic function of RA synovial cells as a generator of oxidative stress, and a self-defense mechanism against self-generated oxidative stress.